Intensive care medicine is an expensive service whose impact on health care has been questioned. South Africa is a country undergoing rapid social and political change and the role of intensive care medicine in the health care system of this country needs to be assessed. In this paper we evaluated the quality, cost-effectiveness and utilisation of technology in the intensive care unit of Baragwanath Hospital, a hospital serving the black community of Soweto.
Southern Hemisphere. The hospital serves the community of Soweto ( =:; 2 million) as well as being a major referral centre.
Baragwanath Hospital ICU is a 24-bed multidisciplinary unit serving both adult and paediatric patients. The ICU operates as a closed unit, with the lCU staff being fully responsible for patient care. The adult and paediatric patients are managed by separate medical teams. The teams consist of senior house officers, rotating residents and staff physicians. The residents and nursing staff rotate through both adult and paediatric teams. The nurse-to-patient ratio averages 0.75:1.
All adult patients admitted to Baragwanath Hospital ICU between January and December 1990 were studied. The patients' demographic data (age, sex, operative status), major and minor diagnoses, APACHE 11 score (on admission to the ICU), reason for admission and status on discharge from hospital were recorded. The number of computerised tomographic (CT) and radio nuclide scans were recorded on each patient.
The APACHE 11 scoring system is a widely accepted and validated means of assessing illness severity in the acutely ill patient. 813 The APACHE 11 system uses a point score based on the degree of derangement of twelve physiologic measurements, plus points for age and prior health, to quantitate illness severity. The APACHE 11 score is computed within 24 hours of admission to hospital. The score ranges from 0 to 71. Using the APACHE 11 score and the patient's diagnostic information the patient's predicted mortality can be calculated. 12 The operating cost of the ICU was estimated by the addition of the salaries of all the medical and paramedical staff together with the average daily costs of medication, fluid and other disposable products. The operating costs were expressed as the cost per ICU bed per day. The cost-effectiveness of the ICU was assessed in terms of cost per year of extended life (CYEL) by the method of Schmidt and colleagues. 14 The CYEL is calculated using the patients' mean age, the population life expectancy, ICU mortality, ICU bed cost and estimated long-term survival. [13] [14] [15] The Baragwanath ICU data were contrasted with APACHE 11 and III data. APACHE 11 data were collected from 5030 patients admitted to 19 tertiarycare ICUs in the USA. [8] [9] [10] [11] [12] [13] The recently published APACHE III data were obtained from 17,440 patients admitted to 40 randomly chosen ICUs in the USA. 15 The APACHE 11 and III data are the only published data which could serve as a reference for comparison.
RESULTS
Five hundred and seventy adult patients were admitted to the ICU during the study period. The patients' demographic data, daily operating costs and CYEL are shown in Table 1 . The age distribution of the ICU patients are shown in Figure 1 and compared with that of the APACHE III patients. 15 The patients' major admission diagnoses are listed in Table 2 . Thirty-seven patients (6.4 070) were elective postoperative admissions. Ninety-four per cent of the patients were mechanically ventilated. Pulmonary artery catheters were used in 25% of the patients. Forty-three patients (7.5%) had CT scans, while six (1 %) had radionuclide scans. The hospital mortality was 31.5%.
DISCUSSION
South Africa is a country undergoing rapid political and social change. The health-care system must adapt to these changes. The role of "high technology" medicine in the "new" South Africa has been questioned. It is therefore important to study the cost effectiveness and utilisation patterns of such a service.
The number of ICU beds available to the intensivists in a hospital will largely determine the admission criteria to the ICU. Only 0.8% of all acute-care beds at Baragwanath Hospital are ICU beds. The limited number of ICU beds results in increased triage pressure in identifying patients who are most likely to benefit from ICU treatment. Low-risk patients, who are unlikely to require an ICU intervention and likely to survive without treatment in an ICU, are not routinely admitted. As a consequence we found that only 6.4% of patients were admitted for postoperative monitoring. In comparison, studies have shown that approximately 40% of North American ICU patients are admitted for monitoring alone. 1 ,9.16 Similarly, patients who were assessed to be "terminally ill" and unlikely to survive despite ICU treatment were not admitted to the ICV. This contrasts with the North American experience in which admission to an ICU is often part of the dying process. [17] [18] [19] The mean APACHE 11 score of our patients was 17.1. The mean APACHE 11 score of the other 5030 APACHE II patients was 10.7. 8 -13 The higher mean APACHE 11 score of the Baragwanath patients reflects the selection of a sicker group of patients. The difference in disease severity is made more striking by the fact that a higher proportion of APACHE II patients were admitted for postoperative monitoring. Surgery acutely inflates a patient's APACHE 11 score. 12 The mean age of our patients was 37.8 years, compared with 59 years for the 17,440 reported APACHE III patients. The lower mean age of our patients is a reflection of both our admission criteria and the population structure of a developing country ( Figure  1 ). Over half of our patients were admitted for the management of traumatic injuries or sepsis, both acutely reversible conditions. In contrast, less than 15070 of other ICU patients are admitted with these diagnoses. 813 It is noteworthy that only 1.4070 of patients were admitted for the management of ischaemic heart disease. This contrasts sharply with the pattern of admission in hospitals which serve a "westernised" population, where myocardial ischaemia, coronary artery bypass surgery and vascular surgery account for more than half of ICU admissions. [8] [9] [10] [11] [12] The ICU physician has a diverse array of costly high technology diagnostic tools at his disposal. This allows the intensivist to generate an enormous battery of physiological and metabolic variables. The ICU can therefore become an environment in which technology replaces rather than supplements clinical examination. Yet technology is an expensive commodity that does not necessarily improve patient care. 2022 Furthermore, both the monitoring itself and the therapy that results from such monitoring can cause complications. 2223 Steel and colleagues demonstrated that up to 32070 of critically ill patients in an American tertiary-care facility suffered a major iatrogenic episode. 24 It is noteworthy that, although our patients were "extremely" ill, only a small percentage underwent sophisticated diagnostic procedures.
The daily operating cost of our ICU is approximately R1000 (US$400) per day per bed. In comparison the daily cost of an American ICU bed has been estimated to be between US$2500_3500/day. 5.6.14.17.25-29 In terms of the cost to the community the unit is very cost-effective, the CYEL being R625 (US$250). In contrast, the CYEL for a North American tertiary-care facility was calculated to be approximately US$3000. 14 Quality of patient care is a variable which is extremely difficult to measure. Mortality data, however, provide a hard endpoint which allows quantification of patient care. The APACHE 11 scoring system allows adjustment for disease severity, and allows one to predict overall hospital mortality with a high degree of accuracy. 12 The hospital mortality of our patients was virtually identical to that predicted by the APACHE II score.
CONCLUSION
Baragwanath is a hospital that serves the "disenfranchised majority". It is overcrowded and overwhelmed by the sheer numbers of people needing assistance. 30 The hospital faces the burdens of outdated equipment and facilities, limited staff, and an inadequate budget. 32 Yet our study suggests that, despite these limitations, the "quality" of ICU care is at least as good as that in North America. We feel that the style of critical care medicine in South Africa is appropriate for a "developing" country, is highly cost-effective and provides high quality care. Intensive care medicine is an integral part of a teaching hospital and an essential component of resident training. In the changing South Africa intensive care medicine will have to meet the enormous needs of the community and at the same time maintain high academic standards.
